Evaluation of the state of health, quality of life, and the relationship between the level of the quality of life and health status in a group of women at an advanced age (90 years of age and older) in Poland.
Background
In the last half of the century in Poland, the number of persons aged 60 years and older has increased about three fold, while the number of "old" persons age 85 years and older has increased over four fold. This phenomenon has been called "double" aging, i.e., an increase in the number of people in a population older than 80 years, and an increasing population of old people [1, 2] .
One of the key problems often discussed is the average life span of women [3] . The average life expectancy at birth for persons born during the period 2008-2010 in 27 countries of the European Union is: 75.3 years for males and 81.7 years for females [4] . In 2006 in Poland, the number of people aged a hundred (100+) was 1,963, and the ratio of females to males was 3. The mean value of an increase in the number of people aged a hundred and over (100+) in 27 countries of the European Union was 2.0, and the mean ratio of females to males in this group was 6.0 [5] .
The aging of society necessitates not only reflection, but also actual solutions aimed at improvement in the quality of aging. In the general model of health, the World Health Organization (WHO) focuses attention on the differences which may occur between life span and the period lived without chronic diseases and limited efficacy. Considering these WHO guidelines, the European Union included as part of the pool of health indicators, the indicators for life expectance in health. One indicator is the HLY (Healthy Life Years), i.e., the expected life span without long-term limitation of activities of daily life (ADL). In 2009, the life expectancy (LE) in Poland for people aged 65 years was 19.2 years for females (including HLY 7.4 years, i.e., 39% of lifetime), and 14.8 years for males (including HLY 6.8 years, i.e., 46% of lifetime). The indicators for all countries of the EU were: male LE of 76.7 years (HLY 80%); females LE of 82.6 years (HLY 75%). These indicators confirm that the position of Poland is unfavorable compared to the leading EU countries. An older person, especially an older woman in Poland, has lower chances for successful aging [6, 7] .
In older women worldwide, a greater decrease has been observed in the areas of physical, mental, and social health, compared to men [8, 9] . Therefore, it is necessary to investigate the state of health of older women as a group. Studies have shown that a poor state of health in older people exerts an effect on their functional efficacy, fulfillment of social roles, possibilities of further development, and their perception of their own old age [10] [11] [12] . In turn, good health decreases the risk of physical and social disability [13] , increases the tendency towards further development [8] , and slows down physical changes [14, 15] . Good health is also related to a higher level of the quality of life [9] .
Quality of life is a multidimensional and interdisciplinary phenomenon. According to the definition of the World Health Organization (WHO), quality of life is a subjective category and depends on how an individual perceives their own position in life [16, 19] . The degree of the effect of health on quality of life of older people increases with age [20, 21] . Many studies have shown a decrease in quality of life together with the deterioration of health and increase in poor general physical well-being [8, 14, 22, 23] .
The objective of this study was to evaluation the state of health, quality of life, and the relationship between quality of life and state of health in a group of Polish women who are at an advanced age of 90 years and older. The state of health was defined by functional and cognitive impairments, occurrence of major geriatric problems, and the presence of chronic pain.
Material and Methods
This study was conducted in 2014 with organizational support from the Social Welfare Centers in east, central, and west Poland. It included a group of 870 women aged 90 years or older. A systematic sampling of 250 community social welfare centers (out of 2,500 available centers) were selected (every tenth center from the Central Statistical Office list) to take part in the study. One hundred and fifty-three centers agreed to participate. We sent 10 questionnaires along with information about inclusion and exclusion criteria to each participating center. We received back 870 completed questionnaires, i.e., 56% response rate.
The criteria for inclusion in the study was: women who were age 90 years and older, and who could maintain verbal-logical contact.
The criteria for exclusion was: addiction to psychotropic drugs or alcohol, dementia, or impaired verbal-logical contact making the survey impossible.
The surveys were conducted in the presence of an employee of the local Social Welfare Center and used the study questionnaire designed by the authors and international standardized tests: ADL, AMTS, and WHOQOL-BREF.
1. Self-designed questionnaire titled "Conditions of life of women at advanced age -90 and over" collected demographic data, and data on occurrence of chronic pain and common, major geriatric problems.
In older people, there is a higher risk of chronic pain of various origins, which is the factor seriously limiting efficacy and decreasing quality of life [24] . In our study, the patients replied Yes or No to the question: "Do you experience so-called chronic pain/Are you constantly in pain?"
The conditions identified as major geriatric problems were defined as multi-cause and chronic syndromes of senile disability. Their presence is considered to lead to the loss of autonomy and control over life, and constitutes a great psychological, organizational, and economic burden for family caregivers and the welfare system [25] . The presence of these problems can result in a decrease in the quality of life of seniors by limiting their life activities, mobility, and contact with others and the environment [26] . Major geriatric problems most often identified include: urinary incontinence, stool incontinence, falls and fainting, visual disturbances, and hypoacusis.
2. Katz Index of Independence in Activities of Daily Living (Katz ADL) indicates functional impairment in performance of basic daily living activities. This index assesses six functions: bathing, dressing, toileting, transferring, continence, and feeding [27] . The respondent has a choice of two answers: Yes or No. For each reply confirming independence, the respondent obtains a score of one. A total score of five or six indicates full function, three or four indicates moderate functional impairment, a score of zero to two indicates severe functional impairment [28] .
3. The Polish version of Abbreviated Mental Test Score (AMTS) was used. The test consists of 11 items aimed at evaluating the cognitive status of older patients with respect to: recent memory (reference memory) and distant memory, attention concentration, and ability to count. The participant responses are evaluated as follows: one for a correct answer, zero for an incorrect answer. Scores of nine to eleven indicate a normal mental state; scores of seven or eight indicate a mild cognitive impairment, scores from four to six indicate a moderate cognitive impairment, and scores from zero to three indicate a severe cognitive impairment.
The World Health Organization Quality of Life (WHOQOL)
is recommended by the WHO as a universal research instrument for the evaluation of the quality of life. Its abbreviated version, i.e., the WHOQOL-BREF scoring is designed mainly for clinical purposes. It contains 26 questions for the analysis of four domains: physical health (seven questions), psychological health (six questions), social relationships (three questions), environment (eight questions), and separately, the overall quality of life (one question) and general health (one question) [19, 29] . The answers are evaluated using a 5-degree scale (the range of scoring 1-5). The scoring for the domains is established by the calculation of the arithmetic mean from the items within individual domains. The results have a positive direction (the higher the number of scores, the higher the quality of life) [30] [31] [32] . The efficient reliability of four complex domains was determined (Cronbach's a was 0.867 for physical health, 0.833 for psychological health, 0.738 for social relationships and 0.773 for environment). In addition, based on the numerical results, categories were created evaluating the quality of life, adopting the following range of intervals: very poor (1.0-1.8); poor (1.9-2.6); neither good nor poor (2.7-3.4); good (3.5-4.2); very good (4.2-5.0).
Methods of statistical analysis
Statistical analysis was performed using a statistical software package STATISTICA, with the level of significance of p<0.05. In the tables, absolute numbers are presented (n) and relative numbers (ratio between the number of units of a given characteristic to the number of the sample expressed in%) for qualitative variables, while for quantitative variables the following was used: arithmetic mean values (M) reflecting the average level, and standard deviation (SD) measuring the degree of dispersion of measurements around the arithmetic mean. Significant t-test was used to determine whether empirical mean was equal to midpoint of the scale (3 in WHOQOL domains).
Univariate regression models for quality of life dependent on characteristics of health status were estimated. Dependent variables were overall quality of life, general health, physical health, psychological health, social relationships, and environment from the WHOQOL-BREF, whereas independent variables were the presence of chronic pain and five major geriatric problems: urinary incontinence, stool incontinence, falls and fainting, visual disturbances, and hypoacusis (No versus Yes responses), number of daily living activities performed independently (IADL) and number of correct answers (AMTS). All independent variables were significantly correlated to each other, so multivariate regression models was not used. Estimates of slope terms in regression analyses, describing estimated mean changes in quality of life dependent on health status characteristics were included.
Results
The 870 women surveyed were age 90 years to 106 years, 94.3±2.9 years on average.
Health state of the women examined
About three-fourths of the surveyed women suffered from chronic pain. Among the major geriatric problems, hypoacusis was the most common (80.46%), followed by visual disturbances (68.74%), and urinary incontinence (60.34%); less common were falls and fainting (39.08%); the least common was stool incontinence (16.90%) (Figure 1 ).
Of the surveyed women, 8.96% did not declare any major geriatric problem, 14.93% reported one major geriatric problems, 31% reported two, 27.44% reported three, 11.34% reported four, and 4.25% reported five major geriatric problems.
Based on the Katz ADL (Table 1) , 23 .56% of the women were severely functionally impaired (6.9% reported they did not independently perform any basic daily living activities, 7.7% reported they independently performed only one such activity, and about 9% reported they performed only two such activities). Of the surveyed women, 22.87% were moderately functionally impaired (10% of the women independently performed three basic daily living activities and 12.87% of the women performed four such activities). While 53.33% of the surveyed women were considered full functioning (22.41% independently performed five basic daily living activities and 30.92% independently performed six basic daily living activities). On average, women at an advanced age independently performed 4.1±1.9 basic daily living activities, which indicated a moderate functional impairment. Abbreviated Mental Test Score (AMTS) ( Table 2) showed severe cognitive impairment in almost 10% of the surveyed women (3.45% of the women answered three questions correctly, 2.07% answered two questions correctly, 1.84% answered one question correctly, and 2.3% did not answer any question correctly). Moderate cognitive impairment was found in 22.07% of the surveyed women (5.06% answered four questions correctly, 8.28% answered five questions correctly, and 8.74% answered six questions correctly.). Mild cognitive impairment was found in 30.54% of the surveyed women (12.87% of the women answered seven questions correctly and 17.47% answered eight questions correctly.). Normal state of cognitive function occurred in approximately one-third of the surveyed women (13.22% answered nine questions correctly, 11.61% answered 10 questions correctly, and 13% answered all questions correctly). The AMT mean score was 7.4±2.7 correct answers out of 11 questions asked, and showed a mild cognitive impairment on average.
Significant positive correlation was found between Katz ADL and AMT scores (r=0.306, p<0.001). The surveyed women who had more severe functional impairment also had more severe cognitive impairment on average.
Quality of life of women at advanced age
On the basis of the WHOQOL-BREF (Table 3 ), the study found that the surveyed women had good overall quality of life (mean 3.3), social relationships (3.5), and environment (3.2), but poor general, physical, and psychological health (mean 2.7, 2.7, and 2.8, respectively). The largest number of good and very good evaluations were reported with respect to overall quality of life (45.3% and 4.5%, respectively), social relationships (59% and 8%, respectively), and slightly less in the environmental domain (31% and 4.4%, respectively), while general, physical, and psychological domains had about 20% each. In turn, the quality of life in these three domains (general, physical, and psychological health) was most frequently evaluated as poor or very poor. Overall quality of life was assessed as poor or very poor by respectively 3.44% and 12.29% of the surveyed women.
Relationship between the quality of life and state of health
The results of regression analyses for quality of life dependent on the state of health characteristics showed that overall quality of life, general health, physical health, psychological health, social relationships, and environment were significantly correlated to occurrence of chronic pain and the major geriatric problems, as well as functional impairment and cognitive impairments (Table 4 ).
The surveyed women without chronic pain had significantly better overall quality of life by 0.23, general health by 0.28, physical health by 0.37, psychological health by 0.25, social relationships by 0.11, and environment by 0.26 compared to the women who reported chronic pain.
Also the surveyed women without major geriatric problems had significantly better overall quality of life, general health, physical health, psychological health, social relationships, and environment compared to women who reported major geriatric problems (Figure 2 ).
If the number of independently performed basic daily living activities was higher by one activity, the overall quality of life increased by 0. 
Discussion
For many years, many international organizations have recognized that an increasing percentage of the overall global population is elderly, especially elderly women. The European Commission, United Nations, and organizations functioning within the World Health Organization have drawn attention to the increasing number of seniors in all societies. As a result there is a need to undertake actions that encourage the activation of the elderly, and the protection of this group against health, psychological, and social consequences. A clear outcome of these undertakings should be an increase in life satisfaction and health, and a measurable increase in the quality of life, maintaining the major parameter which is life span [33] [34] [35] [36] [37] [38] [39] [40] [41] .
The goal of this study was to analysis of the state of health, quality of life, and the relationship between quality of life and the state of health in a group of women at an advanced age (90-106 years old) in Poland.
Women's state of health at advanced age 
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who need health-related care. In this study, it was confirmed that according to the Katz ADL, the majority of women aged 90 years and older (53%) had full function, and moderate impairment was reported by approximately 56% of respondents.
Data from the NHANES III study (National Health and Nutrition Examination Survey) showed that in the USA, 23% of persons aged 80 years and older were not able to independently prepare their meals, and 17% are not able to walk independently. 
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The above-presented data clearly showed that in the population aged 80 years and older in the United States, 40% were disabled, which was a higher percentage than in the Polish population [42] . Similarly, in other population studies of the elderly in the United States, a group of nearly 32% women were was found, aged 70-79, who complained of limited mobility at walking one-fourth mile (402 meters), or climbing stairs (10 steps in the sample); these results were respectively correlated with the loss of muscle mass and atrophy of muscle fibers to the benefit of adipose tissue [43] .
In the studies of the European population (Austria), the researchers reported a group of women aged 75-84 years, a 10-20% limitation of physical efficacy in the activities of daily life (ADL), according to the type of activity. Independence taking a bath or shower was especially a problem. The limitation also concerned the instrumental scale of activities of daily life (IADL), especially for respondents aged older than 75 years [3, 44] . In addition it has been observed that the process of the loss of efficacy is greater among females than males [45] .
In this study, we used the AMTS test, and found that the majority of women at advanced age did not show cognitive impairment (68%), while 32% showed a moderate or severe cognitive impairment. This result is consistent with that obtained in a study of older women in an Austrian population who completed the AMTS test, where individual groups obtained scores from 4.1-5.9 [46] , and a Swedish population, where cognitive disorders occurred in 29% of the oldest women [47] . Similar results were obtained in a nine-year study conducted in the United Kingdom. The study confirmed a relatively high cognitive efficacy in older people aged 80.8 and older [48] .
A separate issue to consider is symptoms belonging to the socalled major geriatric problems (urinary and stool incontinences, falls and fainting, visual disturbances and hypoacusis), the occurrence of which is more frequent among women, increases with age, and their occurrence quickly leads to the decline in efficacy, deterioration of the quality of life, and is the cause of increase in morbidity and mortality [49, 50] .
In this study, 9% of the surveyed women at advanced age did not declare any major geriatric problem, 15% suffered from one of the major geriatric problems, 31% for two, 27% for three, 11% from four, and 4% from five major geriatric problems. The largest number of respondents reported problems with hearing (80%), vision (68%), and urinary incontinence (60%). The smallest number of respondents complained of stool incontinence (17%). The frequency of urinary incontinence among American women aged 70-79 years was 21% [51] ; in Scandinavian studies in women aged over 80 years it was 32% [52] . About 44-51% of women aged over 65 years have a problem of urinary incontinence [53] .
Quality of life of women at advanced age
The reported satisfaction with general health in the surveyed women at advanced age was on low (2.7 WHOQOL-BREF). Nearly one half of the women evaluated their state of health and the physical aspect of functioning as very poor or poor. However, it is noteworthy that 25% of the women evaluated their health and the physical aspect of satisfaction with life as good or very good.
In Austrian studies looked at self-reported-health in women aged older than 75 years and found women evaluated their state of health as follows: 5.7% reported that it was very good, 29.8% that it was good; 44.5% considered their state of health as mediocre, 17.8% reported their health as poor, while 2.3% reported that it was very poor [44] . In comparing these groups of women, it is evident that in the Austrian study the percentage of those satisfied with their health was higher than that of those who perceived their state of health as poor. Nevertheless, it should be noted that our study focused on women aged 90 years and older, whereas the Austrian study focused on women aged 75 years and older. As confirmed by studies conducted in a population in Angola, the quality of life decreases with age [54] .
Self-evaluation of health and health-related quality of life, when confronted with the developments in medicine and improvements in economic conditions and the resulting longevity of life, evokes a dilemma: which is more important, the quality of life or life span. The American Geriatrics Society acknowledges this problem in its motto "Adding life to years, not just more years to life" [55] . Thus, it seems that the quality of life and health are more important and necessary than the prolongation of life when it is devoid of its values.
In this study, it was discovered that satisfaction with life of a woman at advanced age is on a mediocre level. To a great degree women are dissatisfied with their health and physical sphere, whereas they are most satisfied with life and social relations. In the PolSenior study the subjective evaluation of the quality of life was on a high level, i.e., 59.6% of respondents mentioned that it was good or very good; however, in women at advanced age it was slightly lower at 54.4%, which still seems to be a high value. For the total number of respondents in the age group 80 years and older, this value was even increased (61.2%). Satisfaction with health of people at an advanced age in the PolSenior study was also relatively high; however, the percentage was lower than for satisfaction with life. For all respondents this percentage was 44.7% of males at an advanced age declaring better self-reported health than females. As many as 50% of males evaluated their health as good or very good, while females shared this evaluation of their health at 38.5%. Satisfaction with health in the group of respondents aged 80 years and older was 44.4%, on average [56] .
Other researchers observed satisfaction with life on a mediocre level. The environmental, social, and psychological domains obtained the lowest evaluations [57] .
Relationship between the quality of life and of health state of women at advanced age Cross-sectional studies confirmed that in older people with health problems the level of the quality of life is considerably lower [20, 21] . Those who were dissatisfied with their health also presented more negative attitudes towards their own aging from a physical aspect [58] .
In our study, a significant effect was found for functional efficacy on the quality of life. Each domain of the quality of life increased with an increase in functional efficacy. In other studies, attention was paid to the fact that although in the age group 80-84 years to 100-105 years a dramatic decline in physical and mental efficacy was observed, the level of satisfaction with life was maintained [59] .
In our study, a low result on the AMTS decreased the quality of life in the psychological sphere. In another study concerning people at advanced age who were intellectually active, participated in courses at the University of Third Age, no differences were observed with respect to evaluations of the state of health and the quality of life. Both values were on a similar high level [60] .
In our study, it was observed that the problem of urinary incontinence exerts a negative effect on the quality of life (physical, psychological, environmental domains and social relations). In another study of the risk factors of urinary incontinence among women, a significant correlation was found with low education level, number of natural childbirths, and previous abortions, and the occurrence of this problem considerably decreases the quality of life [61] . The limitation of the negative effect of major geriatric problems, especially urinary and stool incontinence, on the quality of life may be achieved by an improvement in physical efficacy [62] .
An important factor affecting the quality of life at an advanced age is the occurrence of chronic pain. In our study, 75% of the surveyed women complained of this problem. The occurrence of pain significantly correlated with quality of life. The quality in the domains: satisfaction with life and health, physical, psychological and environmental significantly decreases in persons who experience pain. According to Koziak and Sangl, women experience pain in a different way than men, and more often experience complaints of a chronic nature [63] . However, in a Norwegian study of a group of older people, a more negative effect of pain was noted in the group of males [64] .
Our study, as well as many studies by other researchers, indicates that there is a relationship between the quality of life and state of health. However, it should not be forgotten that this relationship may be modified by intervening variables. Recently conducted studies pay attention to the effect of such variables as the sense of coherence and self-transcendence on the quality of life of people at advanced age [65] [66] [67] [68] .
Conclusions
The majority of women at an advanced age suffered from chronic pain and such major geriatric problems as hypoacusis, visual disturbances, and urinary incontinence; the minority of women suffered from falls and fainting, stool incontinence, and severe functional and cognitive impairment.
Women at an advanced age assessed positively for overall quality of life, social relationships and environment, but negatively for general, physical, and psychological health.
The presence of chronic pain and major geriatric problems such as urinary and stool incontinences, falls and fainting, visual disturbances and hypoacusis, significantly decreased overall quality of life, general health, physical health, psychological health, social relationships, and environment of women at an advanced age.
Overall quality of life, general health, physical health, psychological health, social relationships, and environment correlated with functional and cognitive impairments of women at an advanced age.
